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Longitudinal Changes in Cardiorespiratory Fitness: Measurement Error or True Change
Dear Editor-in-Chief, Jackson et al. (3) showed that 13%-33% of the variance in longitudinal changes in cardiorespiratory fitness were related to physical activity, heart rate, and body mass index and thus cannot be simply due to measurement error. These percentages are germane to the interpretation of the widely cited study by Blair et al. (1) Under the null hypothesis, it is necessarily required that the change in fitness does not affect risk. A change in fitness that has no impact on disease risk is indistinguishable from the effects of measurement error. Even if all of the reclassification in fitness were due to true changes in fitness, but the change in fitness had no effect on risk, then my simulation results would hold exactly, and the conclusion of statistical artifact would remain valid. Figure 1 . The relative risk for total (top) and cardiovascular mortality (bottom) under the alternative hypothesis; i.e., changes in fitness produce the mortality corresponding to the second fitness measure (2) . Y-axis is the calculated relative risk using consistently unfit as the referent group. The X-axis is the percentage of variance of the difference between the first and second fitness measurement that is due to true changes in fitness (e.g., 0% all measurement error and 100% all true fitness change). Zero percent fitness gives the same result as the null hypothesis at any percent fitness. 
